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WE. BH WRBAEL 2Pk Hypericum addingtonii N. Robson H xanthones 2843 M AN iH 1, Fix 90% L FE4E L
YR IRENE . Sephadex LH-20, ODS Jz il 454 HPLC #4743 5 alifl, MRAEIALIE BT KBS EE % AL & W) i 4544
FAMERBEEITM I EEE, &R AW rEE 5] 15 4 xanthones 2846547, 437 %% 24 hyperxanthone E (1) | 5-
hydroxy-2-methoxyxanthone (2) . 2-¥2FE5AZ% &R (3) . 6-0-methyl-2-deprenylrheediaxanthone B (4) | toxyloxanthone B (5) .
1, 7-dihydroxyxanthone ( 6) . 2-methoxy-3-hydroxyxanthone (7). 2, 3-dimethoxyxanthone (8). 1, 5-dihydroxy-6, 7-
dimethoxyxanthone ( 9). 1, 3, 5-trihydroxyxanthone (10)., 1, 3, 7-trihydroxyxanthone ( 11 ), 1, 7-dihydroxy-3-
methoxyxanthone (12) . 3-methoxy-5'-demethoxycadesin G (13) . 1, 5-dihydroxy-2-methoxyxanthone (14) . 1, 7-—¥t3&-6-
AR LA (15) . tbAW) 1~15 XA OB Chromobacterium violaceum ATCC12472 SRR BB Pseudomonas
aeruginosa fJ MIC fHI KT 500 wg/mL, HPfbA81, 7. 10 F13 76 B R 250 peg/mL i, 3T &0 AFH O R E
I 53 51K 8. 35% +3.05% . 81.61% +2. 67% , 93.04% +4.20% | 84.51%+3.11% , &t 1AW 1~15 ¥ 0
RNTEAE £ 22 M h MBS 18 5], ALSW 1. 7. 10 F1 13 % 4568 (0T 15 (2. 25 0 LA I VE R

KEEWR . AL 2HBE; xanthones; S BI%E ; SOOI ; HS IR A ; BRSOV ; P55
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Xanthones from Hypericum addingtonii and their antibacterial activity
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ABSTRACT: AIM To study the xanthones from Hypericum addingtonii N. Robson and their antibacterial
activity. METHODS The 90% ethanol extract was isolated and purified by silica gel, Sephadex LH-20, ODS
and preparative HPLC, then and the structures of the obtained compounds were identified by physicochemical
properties and spectral data. The microdilution method was applied to evaluate the antibacterial activity.
RESULTS Fifieen xanthones were isolated and identified as hyperxanthone E (1), 5-hydroxy-2-methoxyxanthone (2),
2-hydroxyxanthone (3), 6-O-methyl-2-deprenylrheediaxanthone B (4 ), toxyloxanthone B (5), 1, 7-
dihydroxyxanthone (6) , 2-methoxy-3-hydroxyxanthone (7), 2, 3-dimethoxyxanthone (8), 1, 5-dihydroxy-6, 7-
dimethoxyxanthone (9), 1, 3, 5-trihydroxyxanthone (10), 1, 3, 7-trihydroxyxanthone (11), 1, 7-dihydroxy-
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3-methoxyxanthone (12), 3-methoxy-5'-demethoxycadesin G (13), 1, 5-dihydroxy-2-methoxyxanthone ( 14)

and 1, 7-dihydroxy-6-methoxyxanthone (15). The MIC values of compounds 1 - 15 against Chromobacterium

violaceum ATCC12472 and Pseudomonas aeruginosa were all greater than 500 pg/mL. Among them, at a mass

concentration of 250 pwg/ml., the inhibition rates of compounds 1, 7, 10 and 13 on the pigment production of C.
violaceum were 88.35% +3.05%, 81.61% +2.67%, 93.04% £4.20% and 84.51% +3.11%, respectively.
CONCLUSION Compounds 1-15 are isolated from H. addingtonii for the first time. Compounds 1, 7, 10 and 13

exhibit certain inhibitory activity on the pigment production of C. violaceum.

KEY WORDS: Hypericum addingtonii N. Robson; xanthones; isolation and identification; Chromobacterium

violaceum ; Pseudomonas aeruginosa; quorum sensing; antibacterial activity

VLA, BB A 2RI A EE AR i IS HAE ]
B MR, B 24 PR I R R B0 T T R
I, T R R PR R T ROR L LA 2
ANEFTR . faR BRI RE AR “ESKAPE” ik
VLT 2 5 A R e B 47 110 B S X2 R XL 2
BRYBETE R, B 40 A RSN Y T TSR s e B
MRPOEHE TSN 2 A0 T 3 3 {7 5 70 TR
P72k | AT i A5 5C B A 3 A Y 40 e ) o
WARSE, HIMHGIEE BRI, MR T
PEBOR AR OGS FERRARAN A 6 3, X —EHIALAR )
AR AN B 25 PR ), R 25 PR — 2
T, U 2 T W s R A T AR o B B R,
2L B 58 e SR AR SRR N A 0 A T R R Rt
[EARZLNE - Y-S N PN i 3%y vk I B )
TR R RS R, £
22 MR 22 Mk B AR Y T R & xanthones, X & —Fh
A R Ty N g R BEAZ I A2 M S, R
IR RO R S Y B AR 4 22 bk
Hypericum addingtonii N. Robson 1£ 44 22 #k JE& LY
R —B1, FE AT IR 2w P ER S P AL AT
JA TN i JRRAZ RO R It B G A
5 REREE AT BRI T Hp A A U AR A 7 4, SR T
HAL AW SRR SR WAkIE . ST, A
WAL 4 22 Bk P xanthones 28 )87 47 73 25
Y, JFPEM RSN I RGP, k2P R
< 22 Ak B AR ) R SRR DA 50 LA K B i 25 W 0T K
PESZEG AR
1 ##

il 2 78 v OB AH S (85 LC-20AR, H
K Shimadzu A H)) ;3 BREILIRTEL (5 AV-400
AV-500, AV-600, 7 [ Bruker 23 H]); Agilent
6546 UPLC-Q-TOF-MS ( 3% Agilent 72y H] ),
Sephadex LH-20 ( £ [# Pharmacia 2 H)) ; 2T HE
B (200~300 H, FEEFEATARAA); ODS

(40~63 pm, HA Fuji Ad)), Wi, O (A
afi, b E R EUERS A RE BR A D) 5 HaR )
B =4 Hr it

FEAT 2018 4F 12 A RET mmMA I, &
AT R = 2 Bt i) S0 28002 5 7 O 4 22 Bk AR A
14 28k Hypericum addingtonii N. Robson, FEIEFR
A (G5 TLM-201903) A7 T4 V1 R % B 24 B 24
FBEbRA
2 REESE

HUREAE 4 22 Wk T AR 25 20. 0 kg, B HEJS A
90% L FEE 1200 L, ek i, I #4512
B 1743.2 g, REHAKSEUG, MO CERHAT
I, 1R CTRIEIY) (983.8 g) . LR TRE
BYIIMA IR g, wFEnUHRER, J55 1500 g
REFE (200~300 H) HiFHIR SIS HET, A i k-
MG (10 : 1~1:1) MR, 153
Fr.1~Fr. 4,

Fr.2 (30.5 g) i ODS 2 M, LI 50% .
70% . 90% . 100% H mE P& B, 15 2 Fr.2.1 ~
Fr.2.4, Fr.2.2 (5.5 g) RHABKESE, DA
TN BT (20 © 1 ~7 ¢ 1) B EFBEM, 758 3
Fr.2.2.1~Fr.2.2.6, Fr.2.2.4 244 HPLC (&
MK 254, 300 nm, R E 10 mL/min) 53085,
PIFEE-ZK (60 @ 40) WML, MEMEAEY 1 (8 mg,
tg =30.5 min), 2 (12.7 mg, t;=15.6 min), 3
(4.6 mg, t;,=50.2 min), 5 (4.3 mg, i, =23.3
min) ; Fr.2.2.5 £ Sephadex LH-20 #¢ & #1435,
DLW be-HEE(L 2 1) e, 48 Fr2.2.51~
Fr.2.2.5.7; Fr.2.2.5.6 fl Fr.2.2.5.7 %l 4 HPLC
(Rz i % &K 254, 300 nm, & B & 10 mL/min)
oyEs, IEEOK (65 : 35) Wi, "Bibav 4
(9.6 mg, t;,=30.6 min), 6 (2.4 mg, t;=19.1
min), 7 (4.4 mg, t;,=37.6 min), 8 (2.7 mg,
£ =60.2 min) ,
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Fr.2.3 (9.6 g) RABERAESE, DAA i k-
LMROTE(9 = 1~5: 1) BEEEVENL, 155 Fr.2.3.1~
Fr.2.3.6, Fr.2.3.4 Z4il# HPLC (Kl K 254
300 nm, AT 10 mL/min) 4305, DLHEE-K
(65:35) PEML, HEMLEW9 (1.7 mg, 1,=16.3
min), 11 (10.6 mg, ;3 =22.6 min), 13 (5.5
mg, t; = 30.5 min), 14 (41.5 mg, &, = 25.6
min) ; Fr.2.3.5 £ Sephadex LH-20 #¢ & #1453 55,
DI He-HBE (L 1) VR, 93] Fr.2.3.5. 1~
Fr.2.3.5.8, Fr.2.3.5.8 &% HPLC (Kl
254, 300 nm, EFURE 10 mL/min) 435, P2
7K (40 : 60) PEME, fHEIMEEP 10 (5.3 mg,
tg=12.6 min) , 12 (3.4 mg, ¢, =27.2 min), 15
(2.8 mg, t;,=20.0 min),

3 £HETE

&Y 1. 8 Ak K, HR-ESI-MS m/z:
351.084 1 [M+Na]",'"H-NMR (400 MHz, DMSO-
d,) 8: 6.72 (1H, s, H-4), 13.55 (1H, s, 8-
OH), 6.09 (1H, s, H-7), 6.24 (1H, s, H-
5), 3.34 (2H, t, J=6.0 Hz, H2'), 1.77
(2H, t, J=6.2 Hz, H-3"), 1.29 (6H, s, 2x1'-
CH,);"” C-NMR (100 MHz, DMSO-d,) &: 181.4
(C-9), 164.5 (C-1), 162.8 (C-3), 156.4 (C-
4b), 154.4 (C-4a), 152.4 (C-6), 139.7 (C-
7), 120.9 (C-8), 109.1 (C-8a), 102.1 (C-
9a), 100.8 (C-5), 97.7 (C-2), 92.9 (C-4),
73.5 (C-3"), 32.0 (C-1'), 26.1 (2x1'-CH,),
22.3 (C-2"), VB8 S 3CHk [11] A —2,
O XE A hyperxanthone E,

&Y 2. ¥ 4 K K, HR-ESI-MS m/z:
243.243 0 [M+H]",'"H-NMR (600 MHz, DMSO-
d,) 8: 7.64 (1H, d, J=9.1 Hz, H-1), 7.32
(1H, dd, J=7.8, 1.5 Hz, H-4), 7.25 (1H, t,
J=7.8 Hz, H-7), 7.61 (1H, dd, J=7.9, 1.5
Hz, H-8), 7.56 (1H, d, J=3.1 Hz, H6),
3.88 (3H, s, 2-OCH,);"” C-NMR (150 MHz,
DMSO-d,) 8: 176.0 (C-9), 155.7 (C-2), 150.1
(C-5), 146.6 (C-4b), 145.2 (C-4a), 124.7
(C9a), 123.9 (C-8a), 121.6 (C-1), 121.3
(C-8), 119.9 (C-6), 119.8 (C-3), 115.2 (C-
4), 55.7 (2-OCH,), 105.7 (C-7), L ¥R 5
SCHk [ 12] AR — 2, % % N 5-hydroxy-2-
methoxyxanthone

&Y 3. 8@ 4k K, HR-ESI-MS m/z:
2614

213.055 4 [M+H]*,"H-NMR (500 MHz, DMSO-
dy) 8: 8.18 (1H, dd, J=7.9, 1.5 Hz, H-6),
7.55 (1H, d, J=9.0 Hz, H-3), 7.64 (1H, d,
J=8.4 Hz, H-5), 7.85 (1H, ddd, 3H, J=8.6,
7.2, 1.7 Hz, H-8), 7.33 (1H, dd, J=9.0,
3.0 Hz, H-4), 7.48 (1H, d, J=3.0 Hz, H-7),
7.45 (1H, t, J=7.5 Hz, H-1);"” C-NMR (125
MHz, DMSO-d,) &: 175.9 (C-9), 108.5 (C-1),
155.6 (C-4b), 154.0 (C-2), 149.2 (C-4a),
135.2 (C-6), 125.9 (C-8), 124.6 (C-3),
118.1 (C-5), 124.0 (C-7), 120.5 (C-8a),
121.7 (C-9a), 119.5 (C-4), VI b %¥cd 5 ik
[13] HEA—F, SR 2- R A T

k&Y 4. A @ B K, HR-ESI-MS m/z.
365.099 8 [ M+Na]*,'"H-NMR (500 MHz, DMSO-
d,) 6: 13.41 (1H, s, 1-OH), 6.96 (1H, d,
J=28.8 Hz, H-7), 6.23 (1H, s, H-2), 4.58
(IH, q, J=6.5 Hz, H-2"), 1.26 (3H, s, 1'-
CH,), 3.87 (3H, s, 6-CH;), 1.56 (3H, s, 1'-
CH,), 7.72 (1H, d, J=8.8 Hz, H-8);"C-NMR
(125 MHz, DMSO-d,) &: 179.3 (C-9), 165.3
(C-3), 163.4 (C-4a), 158.3 (C-6), 152.2 (C-
5), 150.3 (C-1), 134.5 (C-4b), 121.1 (C-8),
114.6 (C-4), 112.8 (C-8a), 112.2 (C9a),
102.2 (C-7) 93.1 (C-2), 90.4 (C-2"), 14.1
(1'-CH;), 60.8 (6-OCH,), 43.2 (C-1'), 25.1
(2'-CH;), 21.2 (1'-CH,)., DL I % 5 3k
(14 ] B A — 2, 8 % & N 6-O-methyl-2-
deprenylrheediaxanthone B,

&Y 5. ¥ B B K, HR-ESI-MS m/z:
349.061 2 [ M+Na]*,'"H-NMR (600 MHz, DMSO-
d,) 8: 6.26 (1H, d, J=2.2 Hz, H-2), 13.40
(IH, s, 1-OH), 6.75 (1H, s, H-5), 6.11
(1H, d, J=2.2 Hz, H-3), 5.90 (1H, d, J=
10.2 Hz, H-2"), 1.39 (6H, s, 2x3'-CH,);"C-
NMR (125 MHz, DMSO-d,) &: 181.3 (C-9),
164.8 (C-1), 162.9 (C-3), 162.9 (C-8),
156.6 (C-6), 154.3 (C-4a), 152.7 (C-4b),
138.5 ( C-7), 132.7 (C-2"), 75.1 ( C-3"),
120.4 (C-5), 119.6 (C-8a), 26.7 (3'-CH,),
106.5 (C-9a), 97.9 (C-2), 93.1 (C-4) 102.7
(C-1"), VA% 53k [15] EEA -2, %
ZE M toxyloxanthone B,

k&Y 6. ¥ @k K, HR-ESI-MS m/z.
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229.049 5 [M+H]*,'"H-NMR (600 MHz, CD,0D)
8: 7.32 (1H, dd, J=9.0, 3.0 Hz, H-4), 6.97
(1H, d, J=8.4 Hz, H-5), 7.54 (1H, d, J=
2.9 Hz, H-6), 7.45 (1H, d, J=9.0 Hz, H-8),
6.74 (1H, d, J=8.2 Hz, H-2);"C-NMR (150
MHz, CD,0D) &; 183.5 (C-9), 162.9 (C-1),
157.9 (C-7), 155.6 (C-4a), 151.5 (C-4b),
137.9 (C-3), 109.3 (C4), 126.4 (C-6),
122.2 (C-5), 109.5 (C-9a), 120.3 (C-8a),
108.1 (C-8), 110.7 (C-2), VL L% 5 CHk
[16] FEAR—Z, BN 1, 7-dihydroxyxanthone,

k&% 7. B A H K, HR-ESI-MS m/z:
243.069 0 [M+H]*,'"H-NMR (500 MHz, DMSO-
dy) 6: 7.48 ~7.42 (2H, m, H-1, 7), 7.82
(1H, ddd, J=8.7, 7.1, 1.7 Hz, H-8), 8.15
(1H, dd, J=7.9, 1.6 Hz, H-6), 3.95 (3H, s,
1-OCH,), 7.61 (1H, d, J=8.4 Hz, H-5), 7.19
(IH, s, H-4);"” C-NMR (125 MHz, DMSO-d,)
8: 174.7 (C-9), 155.5 (C-1), 108.2 (C-2),
155.0 (C-3), 150.9 (C-4a), 144.5 (C-4b),
134.5 (C-6), 100.3 (C-4), 125.8 (C-8),
124.0 (C-7), 120.8 (C-5), 117.9 (C-8a),
56.3 (2-OCH,), 114.3 (C-9a). VL %05 3CiHk
(17 ] H A& — 2, # % & H 2-methoxy-3-
hydroxyxanthone ,

k&9 8. ¥ 4k K, HR-ESI-MS m/z:
257.0250 [M+H]",'"H-NMR (600 MHz, DMSO-
d,) 8: 7.64 (1H, d, J=8.1 Hz, H-5), 7.84
(1H, ddd, J=8.6, 7.1, 1.7 Hz, H-6), 7.51
(1H, s, H-4), 3.90 (3H, s, 2-OCH,), 7.50~
7.44 (1H, m, H-7), 7.25 (1H, s, H-2), 3.96
(3H, s, 3-OCH,), 8.19 (1H, dd, J=7.9, 1.6
Hz, H-8); "“C-NMR (150 MHz, DMSO-d,) &:
175.2 (C-9), 155.9 (C-1), 155.8 (C-3),
152.3 (C-4a), 147.0 (C-4b), 135.1 (C-6),
126.1 (C-8), 56.8 (3-OCH,), 124.6 (C-7),
121.0 (C-5), 56.1 (2-OCH,), 118.1 (C-8a),
114.2 (C-9a), 104.9 (C-2), 100.7 (C-4), LA
THEAESSCER [16] A -2, W¥EwEh 2, 3-
dimethoxyxanthone ,

&% 9. ¥ & B K, HR-ESI-MS m/z.
289.023 1 [M+H]",'"H-NMR (600 MHz, DMSO-
d,) 8: 7.70 (1H, t, J=8.3 Hz, H-6), 6.79
(1H, d, J=8.3 Hz, H-7), 3.85 (3H, s, 7-

OCH,), 7.09 (2H, d, J=11.1 Hz, H-1, 5),
3.88 (3H, s, 6-OCH,); "“C-NMR (150 MHg,
CDCl,) &; 181.5 (C-9), 161.1 (C-3), 156.1
(C-2), 150.7 (C-5), 143.5 (C-4), 142.4 (C-
7), 140.1 (C-4a), 95.2 (C-8), 137.3 (C-4b),
115.7 (C-6), 108.1 (C-9a), 56.3 (7-OCH,),
110.2 (C-8a), 107.7 (C-1), 61.0 (6-OCH,),
PhEER 55k [16] FEA -3, e 1, 5-
dihydroxy-6, 7-dimethoxyxanthone,

£ &% 10. % € # K, HR-ESI-MS m/z.
245.045 1 [M+H]*.,"H-NMR (400 MHz, DMSO-
d,) 8: 7.24 (1H, t, J=7.9 Hz, H-6), 6.18
(1H, s, H-4), 6.39 (1H, s, H-2), 7.30 (IH,
d, J=8.0 Hz, H-7), 7.53 (1H, d, J=7.9 Hz,
H-8);"” C-NMR (100 MHz, DMSO-d,) &: 179.9
(C-9), 162.8 (C-1), 157.3 (C-3), 98.3 (C-
2), 146.2 (C-5), 144.8 (C-4a), 129.7 (C-
4b), 124.0 (C-7), 114.4 (C9a), 120.9 (C-
8), 120.5 (C-6), 101.8 (C-8a), 94.2 (C-4),
DL g 5ok [18] FEA—3, MEwER1, 3,
5-trihydroxyxanthone ,

k& W 11, % 4 8 K, HR-ESI-MS m/z:
245.045 2 [M+H]*,"H-NMR (400 MHz, DMSO-
dy,) 8: 7.30~7.24 (1H, m, H-5), 12.91 (1H,
s, 1-OH), 7.46 (1H, d, J=9.0 Hz, H-8),
7.40 (1H, s, H-6), 6.32 (1H, s, H-2), 6.16
(IH, s, H-4);"” C-NMR (100 MHz, DMSO-d,)
5: 179.4 (C9), 166.8 (C-1), 162.8 (C-3),
157.6 (C-7), 153.9 (C-4a), 148.9 (C-4b),
124.3 (C-6), 120.4 (C-5), 118.9 (C-8a),
108.0 (C-8), 93.9 (C-4), 101.6 (C-9a), 98.1
(C-2), PLEBIRSSCHR [19] FeA—5, #%Ee
A1, 3, T-trihydroxyxanthone ,

b &% 12, % @ 8 K, HR-ESI-MS m/z.
259.061 4 [M+H]","H-NMR (400 MHz, DMSO-
d,) 8: 7.58~7.53 (1H, m, H-6), 12.87 (1H,
s, 1-OH), 3.87 (3H, s, 3-OCH,), 7.49 (1H,
m, H-5), 6.15 (1H, s, H-4), 6.32 (1H, s,
H-2), 7.43 (1H, m, H-8);”C-NMR (100 MHz,
DMSO-d,) 6: 179.0 (C-9), 167.7 (C-3), 162.7
(C-1), 157.5 (C-7), 155.6 (C-4a), 150.0 (C-
4b), 124.2 (C-8), 120.3 (C-8a), 98.5 (C-2),
119.2 (C-9a), 105.4 (C-6), 101.4 (C-5),
55.7 (3-OCH,), 94.2 (C-4), DL %35 Ck
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[20] HA —3, # % &N 1, 7-dihydroxy-3-
methoxyxanthone,,

k&% 13. ¥ @ 8 K, HR-ESI-MS m/z.
453.101 2 [M+H]*,'"H-NMR (400 MHz, DMSO-
dy) 8: 3.79 (3H, s, 6-OCH,), 6.83 (1H, d,
J=8.1 Hz, H-2"), 6.65 (1H, s, H-7), 7.65
(IH, d, J=8.9 Hz, H-1), 6.91 (1H, d, J=
8.1Hz, H-5'), 6.41 (1H, s, H-5), 7.08 (2H,
m, H-2, 6'), 5.14 (1H, d, J=7.9 Hz, H-7"),
3.90 (3H, s, 3'-OCH,), 3.72 (1H, d, J=17.9
Hz, H-9'), 4.38 (1H, m, H-8");”C-NMR (100
MHz, DMSO-d,) 8: 179.0 (C-9), 166.3 (C-6),
162.6 (C-8), 157.2 (C-4b), 149.2 (C-4a),
147.7 (C-3"), 147.3 (C-4"), 145.7 (C-3),
131.6 (C-4), 126.6 (C-1'), 120.7 ( C-6"),
116.8 (C-1), 115.4 (C-5"), 114.2 (C-9a),
114.0 (C-2), 59.9 (C-9"), 111.9 (C-2"), 56.2
(6-OCH, ), 102.7 (C-8a), 55.7 (3'-OCH,),
97.4 (C-7), 92.8 (C-5), 78.0 (C-8'), 76.6
(C-7") o ViLEHE SOk [9] A2, A
A1 3-methoxy-5'-demethoxycadesin G,

k&Y 14. ¥ 4 8 K, HR-ESI-MS m/z.
259.061 4 [M+H]*,'"H-NMR (500 MHz, DMSO-
dg) 8: 7.27 (1H, t, J=17.9 Hz, H-3), 12.70
(IH, s, 1-OH), 7.08 (1H, d, J=9.0 Hz, H-
4), 7.36 (1H, dd, J=7.9, 1.6 Hz, H-6),
3.86 (3H, s, 2-OCH,), 7.57 (1H, d, J=9.1
Hz, H-8), 7.60 (1H, dd, J=7.9, 1.6 Hz, H-
7);PC-NMR (125 MHz, DMSO-d,) &: 149.1 (C-
1), 149.8 (C-2), 142.1 (C-4b), 146.4 (C-5),
114.6 (C-3), 120.2 (C-6), 120.9 (C-7),
145.5 (C-4a), 124.0 (C-8), 106.0 ( C-9a),
56.8 (2-OCH,), 121.8 (C-8a), 182.7 (C-9),
108.3 (C-4), LA & 530k [21] BA—3,
s E N 1, 5-dihydroxy-2-methoxyxanthone

b & W 15. % 4 F K, HR-ESI-MS m/z:
259.051 1 [M+H]",'"H-NMR (600 MHz, DMSO-
dy) 8: 6.76 (1H, d, J=8.1 Hz, H-5), 3.94
(3H, s, 6-0CH,), 7.66 (1H, t, J=8.3 Hz, H-
3), 7.41 (1H, s, H-8), 12.84 (1H, s, I-
OH), 7.18 (1H, s, H-4);”C-NMR (150 MHz,
CDCl,) &; 180.8 (C-9), 107.4 (C-8), 136.9
(C-3), 161.1 (C-6), 156.3 (C-1), 151.7 (C-
4b), 156.1 (C-7), 145.0 (C-4a), 107.6 (C-
2616

4), 113.1 (C-8a), 110.1 (C9a), 56.8 (2-
OCH,), 108.1 (C-2), 100.5 (C-5), DA I %#
5ICHk [22] HEA—F, 8EERN 1, T-RHE-6-
FH AR L AR 4 AT
4 WEFEEAR
4.1 FAWREFFE(MIC) Mz SIS, 23]
Jiide, R AR B R T B 25 8 (8 R AT TR ATCC
12472 FIARSRIR AN TE PAOL B, $2F0 T 96 FLIR
s RS AL A W T DMSO H, c R ik
JEH 40 mg/mL BRI, A 96 LA T, i LLFR
Pt 2% 5t Mk Bl 500, 250, 125, 62.5, 31.25
pe/mL, [AIETI PR B A A FHPEXT R B bR fE
HEREFE 24 h 5, BTG TTH45 A P LR BH P X
HRZ590) MIC {H, 255 8/R, (L&Y 1~15 X%k
BCBA O T Y MIC {24 K F 500 we/mL, PHEZE PR
B ZON R (0T TR R 2% I PRI TR 1) MIC L3R
1 pg/mL,
4.2 BRABNFREZT LRI FERMNE S
FESCHR (9] ik, RAMGER B, T 30 CH;
FEOOITRE 24 h J5, WEERMR, 5.0, 7L
W, TEAETIREF A DMSO, Bk SnE,
R S B L, W RO I A2 O
JE, MRS ERMEE, 4528, kEW1, 7, 10
F 13 XF 2R AT 2 B0 B IO, e TRtk
JEHR 250 wg/mL BF, XF 58 68 T B 6 R T8 g
4> 5k 88.35% +3.05% . 81.61% +2.67% .
93.04% +4.20% . 84.51% +3. 11% ; V.4 5 & vk
B (0.5 pg/mL) T, FHPEZYPRKRE R X E OO
T 10 AR N 87, 12% +3. 58% .,
5 it

AHFFE B AE 4 22 Bk 90% . s 4 B4 v 43 5
Y7 15 /> xanthones Z5EG W), 30 B IR ixAE
Y o AR 3, A ROERN TR 4 22 M) B AT
K H, F£5 T 2 2PkE xanthones 28 KK =¥
GRIRIE , Sz A i — 25 T &R R AR T A S
AR, WENIEZ A Y /& xanthones 25 KR 7= 1) 1)
R, RIMIE LR R EW, L5 1~15
XoF 25 8 €6 T T R ] B BB AT ) MIC {E 34 KT 500
pe/mL, WESCTESCI T E RSN, LEUA
B Ry TR EN ., SO RAR SRS
WA R R, EWMHRET, k&1, 7. 10
113 X260 (0T B (20 28 B 7 A S 0 e B AR
IHIRCR; FELA W W N 250 pe/mL B,
X5 o AT TR (B R YA 3R 5 il 88.35% +
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3.05% ., 81.61% = 2.67% . 93.04% =+ 4.20% i
84.51% 3. 11% , ZAF AR 5 W40 i 5T &5 ik B
(0.5 wg/mL) I BHMEXT BE PSR 25 2 19 48 (. Z il
FO(87.12% £3.58% ) AHY, T R U4F 0y HF Ik
ROSANENEE, Hrh G910 MHISCR L, i
3K 93.04% 4. 20% , & TR T B0 B e B R B9 BH
PEXTREER K R, DU L SCie g R, WAL 4 220k
Y E & 1Y xanthones ZEAA 40 T VE AT 7EFFEIERSL
DI i1 B | I P B o 5 K I WA e IE 2 N P L R SR (Y
B, DA B AR B 3 B /R A, R
FRIER AR WA T, TS TERE, Gk
ARG A A O RE T, ST R {1 200 A i
2y R AR, S B B B 24 ) 1 BRARLIE 5T
I, ZGRE, (hEW 1, 7, 10 F1 13 EHEE 2
Mk L R RS A VR FH Y 2 M A, AR
Y55 RN IS S NAZ B AR vh IF B BT 24 TR SRk
25, TRAFRGT xanthones ZEALA 91 HAE FTHE A5
50 FERPUEI 8% T S5, R ik — 25 BIE
T a2 E I A8 TT, T HAE SRR
NI A AR M (BRI —
AR PUTT RIS G I, RIS
Wy 20 o R IR R B ) oy T HLA, = A
K RHLHG0AE 5 [R]isf A T Je A PN 24 3% B 28 4
PEVEHY, HAZil Wik 2 A IR, Joik 4 iz 2k
AP R Y 1, e it — s i b &
YRR A U A i L R s ), BHLA L AR
R, Bz it 25 PR AR R, i i Ak oy S 5
BRI S & A, O 3 24 1 L A i i B
T BABLI 245 TR R SR 259 AT A S e S
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